Is CNS trauma a prerequisite for the elongation of CNS axons into denervated peripheral nerve?
The demonstration that some central nervous system (CNS) axons can regenerate when provided with a suitable environment raises the possibility of new treatments for CNS injury. However, at present the conditions for optimal regeneration are not well understood. For example, the methods used in previous studies have entailed CNS trauma as part of the research protocol (e.g. that resulting from the implantation of peripheral nerve grafts), and so the role of neuronal or axonal injury in the regrowth observed has been difficult to establish. To determine whether such injury is necessary for the central reinnervation of denervated peripheral nerve, the L5 dorsal root has been chronically denervated in rats by freeze-thawing its dorsal root ganglion (DRG), and the root has been left attached to either traumatized or non-traumatized spinal cord. The trauma induced was quite mild, and resulted from several vertical insertions of a fine needle. Two to 4 months later, retrogradely transported horseradish peroxidase (HRP) was used to label spinal neurons which sent axons into the denervated roots. HRP-labelled neurons were found in each of the spinal cords subjected to trauma, but no labelled neurons were observed in any of the non-traumatized cords. The number of HRP-labelled neurons in individual spinal cords was positively correlated with the degree of spinal cord trauma. We conclude first that the chronic and intimate presence of a denervated PNS tissue in continuity with the spinal cord is not, in itself, a sufficient stimulus to induce its reinnervation by CNS axons. Second, we conclude that under the conditions of this experiment CNS trauma is a prerequisite for the reinnervation of denervated peripheral nervous tissue by CNS axons.